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Abstract

Introduction: Traditionally, outcome from intensive care has focused on mortality. The cost of intensive care and the limited resources
devoted to patients who have a poor prognosis also raises questions about the utilisation of such resources. Thereisincreasing pressure
for outcome evaluation of intensive care to incorporate assessment of long-term survival and the quality of lifein survivors. The principal
objectives of this article were to examine current methods of assessing quality of life measuresin critically ill patients surviving intensive
careandto determinethequality of lifeof these survivors. Methods: Direct and computerised search of published research articles. Results:
Measurement of quality of life after intensive careisnot common practice. Thereisalack of consensus concerning appropriate measuring
instrumentsto be used and how best to interpret results. Despite the availability of general outcome tools and disease specific instruments,
thereisa paucity of studiesin the literature which include assessments of quality of life following intensive care unit (1CU) care. Generic
health indices suggest that the quality of lifein |CU survivorsis acceptable though in certain sub-groups, e.g. adult respiratory distress
syndromeand sepsis, quality of lifemay be moderatelyimpaired. | CU survivorsappear to suffer lessdisability than chronic physical disease
patients. Conclusions: Assessment of outcome after intensive care should include health related quality of life measurements. A unifying
framework isrequired to enhance communication between clinicians, administrators and investigators of quality of life research and also
to enable more rational and effective decision making at the bedside. Patients who survive intensive care appear to enjoy a reasonable

standard of quality of life. While their health status may not be as good, subjectively patients find this acceptable.
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I ntroduction

Intensive care has undergone rapid technological
advancement in recent years enabling complex treatment
of patients of advanced age and/or with advanced chronic
diseases underlying their acute medical problems. New
interventionshavebeenintroduced with successdetermined
by their ability to save lives. In-hospital mortality has
become an essential quality assurance tool in intensive
care.r®

However, theeffectivenessof intensivecarea soinvolves
assessing long-term survival and the quality of life (QOL)
in those survivors. Measurement of health related quality
of life (HRQOL) after intensive care is not common
practice. Therearepragmaticdifficultiesrelated toobtaining
data from patients before admission and following
discharge. Thereisalack of consensusover theinstruments
to be used and also how best to interpret the results.

Combinedwiththelimited resourcesavailabletointensive
care, it has becomeincreasingly important to audit patient
outcomecarefully. The costs of intensive care are high and

ICU consumes scarce resources. These resources may be
devoted to patients with a poor prognosis who may
ultimately die. Given this, there is increasing pressure to
justify utilisation of intensive careresources. It hasbecome
increasingly important to ask what effect does the ICU
illness have on long-term QOL? It is recognised that in
assessing the effectiveness of treatment in intensive care,
it is both survival rates and quality of life which are
important.

The objectives of this article were to examine current
methodsof assessing QOL measuresincritically ill patients
survivingintensive careand to determinethe QOL of these
Survivors.

Current Methods of Assessing Quality of Life
Measuresin Critically Il Patients Surviving Intensive
Care

There is alack of a clear framework for defining and
describing quality of lifemeasurement following intensive
care. Various terms such as quality of life, health status,
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functional status and HRQOL have been used
interchangeably intheliteraturewithout aprecisedefinition
being applied. Because the language has not been
standardised, it has created difficulties both in assessing
thedifferent methodsused in quality of life assessment and
also in making direct comparisons between studies.

Definition of Quality of Life

QOL can bedefined asthe“well being” of anindividual.
WEell-being is determined by several factors: health status,
social relationships, employment status, the well being of
others, etc. Health status measurements assess physical,
physiologic and psychological states or function. Aspects
of health status that peopl e val ue overlap with components
of QOL and these can be referred to as health-related
quality of life (HRQOL).

How is HRQOL Measured

Previousdiscussionshavedescribed thekey measurement
properties of HRQOL and the available strategies for
measuring HRQOL .5” These describe the two principal
goas of a HRQOL measurement tool as being able to
differentiate between those who have a better HRQOL
from those who do not (discriminative tool) and aso the
measurement of the degree to which HRQOL has changed
(evaluative tool). Several factors describe what makes a
good measurement tool.

Sgnal and Noise: Asthe signal of a measurement tool
increases and the associ ated noi se decreases, its usefulness
correspondingly increases. Reliability describes the
guantification of the signal/noiseratio for adiscriminative
tool. If the signal, i.e. the variability of scores between
patients is much greater than the noise, i.e. the variability
within patients, then the measurement tool is reliable. If
every oneessentially getsthe same score (low signa), then
the discriminative value of the tool is low. Likewise, if
thereisawidevariationinthepatient’ sscores (high noise),
little can be said about the patient’ srelativewell being. For
evaluative tools, the way of determining the signal/noise
ratio is called responsiveness, which allows usto measure
changes within patients over time. Responsiveness refers
toatool’ sahility to detect change and isdirectly related to
the magnitude of the difference in score in patients who
haveimproved or deteriorated (thesignal) and the extent to
which patients who have not changed obtain more or less
the same scores (the noise). An unresponsive tool may
result in a false negative trial in which the intervention
improves how patients feel, but which is not detected.

Validity: This describes the extent to which an outcome
measuremeasureswhat itisintendedto measure. Construct
validity is the most vigorous attempt to establish validity.
It is a process whereby the measure is correlated with

preconceived differences, which may be clinically
established or theoretical constructs. By understanding the
construct, expectations are then devel oped asto how atool
should behave if it is valid. For example, is there a
rel ationship between exercise capacity and dyspnoea such
that we could expect those patients with greater exercise
capacity to exhibit less dyspnoea? For a discriminative
tool, construct validity is established by examining cross-
sectional correlations between the tool under study and
other measures. For an evaluativetool, construct validity is
established by showing that changes in the tool correlate
with changes in other related measures.

Interpretability: A discriminativetool determineswhether
apatient is functioning normally or has mild, moderate or
severe disability while an evaluative tool would determine
whether a change in score represented a trivial, small,
moderate or severe improvement or deterioration.

HRQOL Tools. There are two basic approaches to
describing HRQOL tools — generic and specific. Generic
toolsattempt to measure all important aspects of HRQOL.
Several have been used in critically ill patients, including
the Sickness Impact Profile,° and the Short-Form 36.1112
Differences in the choice of measurements to evaluate
HRQOL mean that comparisons between different studies
are difficult. Some of these genera tools® concentrate
largely on functional status and do not measure apatient’s
subjectivesatisfaction. Others(SF-36) includeasubjective
assessment by the patientsof their health. In addition, there
are practical difficulties in completing a HRQOL
guestionnairewhenfatigue, poor concentrationand physical
disability may befeatures. The advantages of generictools
are that many areas can be examined and that they can be
applied to abroad spectrum of popul ations, for examplean
I CU population. The disadvantage of such tools, however,
is that they are less responsive to changes in specific
disease states. Specific tools, on the other hand, focus on
aspects of health status that are specific for a disease state
or symptom. This encouragesincreased responsiveness by
examining only important aspects of HRQOL relevant to
the disease state or symptom being studied. The
disadvantages of a specific tool are that comparisons
cannot be made across conditions and unexpected side
effects may be missed during evaluation.

More limited questionnaires have concentrated on the
patient’s subjective perception of QOL. Several studies
that have utilised ageneric tool for assessing HRQOL also
includeaquestionnairefor apatient’ ssubjectiveeval uation,
e.g. Quality of Life Index.® Other clinical studies use
simple systems for the evaluation, with concentration on
functional dependencebut without thesubjectiveanalysis.**

Despitetheavailability of modelsfor assessing HRQOL,
thereisapaucity of studiesin the literature which include
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assessments of QOL following ICU care. Heyland et al”
carried out acomputeri sed bibliographic search of published
research and a manual search of three key intensive care
journals. Lessthan 2% of articlesinvolving adult intensive
care included QOL measures. They found 64 journal
articles that met their criteria that reported on patient-
related outcomes other than mortality after hospital
discharge. These papers dealt primarily with issues of
prognosis[32 (50%)], resource allocation [ 23 (36%)], and
clinical prediction [9 (14%)]. No randomised trials were
found that included post-ICU QOL as an outcome. In the
64 studies, 108 different instruments were used and few
reported on their reliability and validity. Furthermore, the
authors concluded that HRQOL ideally should have been
reported in 60% of papers which measured morbidity and
mortality in critically ill patients.

Quality of Life in Critically Ill Patients Surviving
Intensive Care

Sckness Impact Profile (SP)

TheSicknessIimpact Profile(SIP)¥isamultidimensional
generic health index that evaluates all areas of sickness-
related behaviour. It consists of 136 yes/no type questions
divided into twelve categories. It provides an absolute
measure of functional health status and is appropriate for
use when comparing outcomes for different diseases, and
does not require avalue prior to the illness for its validity
indocumenting current health status, asisthe casefor most
ICU admissions. It has been extensively validated for use
in outcome studies** and has been calibrated for use in
Hong Kong Chinese.®

The SIP was designed to enable comparisons among
patientswithdifferent disabilitiesandisan absolutemeasure
of health status. Because the importance of the various
items in the SIP are weighted by the society in which the
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guestionnaireisused, it representsasocietal judgement on
the degree of health-related dysfunction that the patients
are suffering. It is not a guide to patients' perceptions of
their degree of well-being. Many factors contribute to a
patient's perception of hisher state of well-being, and
elderly patients are more likely to rate their QOL as
satisfactory in the face of apparently severe degrees of
health-related dysfunction than young patients.

The SIP has been used as a measure of functional health
statusin three previous | CU outcome studies (Table|).&2°
Comparisonsof outcomedatawiththesestudiesarelimited
by differencesin age, spectrum of diseases, and severity of
illnessof patients, and differencesin admission criteriaand
response rates for the various studies. The studies by Sage
et a® and Tian and Miranda™® suffered from low response
rates of 42% and 58%, respectively. A low response rate
increases the likelihood of selection bias in the patients
who responded to the survey and, therefore, the severity of
health dysfunction reported. In the study by Short et al 2 an
85% response rate in hospital survivorsin alarge patient
sample was achieved. There were also considerable
differences in age, severity of illness and case mix of
patients in three studies.

The study by Sage et al® assessed the survival and QOL
in 140 patients 16 to 20 months after discharge from a
mixed medical-surgical | CU, and concluded that QOL was
good. The total SIP score in this study was significantly
less than that recorded in other studies for different
populations of patients, suggesting that ICU survivors
suffer far less disability than chronic physical (chronic
obstructiveairwaysdisease, rheumatoidarthritis) or mental
(pain, depression) disease patients.® Disability wasgreatest
when relating to home management, work, recreation,
sleepandal ertnessbut waslesswheninvolvingambul ation,
mobility, body care, socia interaction, communicationand

TABLEI: COMPARISONS WITH PAST LONG-TERM ICU OUTCOME STUDIES IN WHICH THE SIP WAS USED AS A MEASURE OF

HEALTH STATUS

Author  Patients Response Assessment  Age LOS APACHEIl In-hospital Post APACHEI SIP score Method of

assessed  rate (%) at (yr) (mean, (mean, (mean), mortality discharge  score (mean), (mean), assessment

yr) days) dl patients (%) mortality (%)  survivors survivors
Sage 140 42 15 58 31 15 11 13 13 6.8 Self
(USA) administered
1986°
Tian 3655 58 1 60 2.7 10 85 Self
(Europe) administered
19950
Short 853 85 1 47 3.0 18 35 15 14 9.4 Self
(HKSAR) administered
19998 and telephone
interview
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eating. There were no significant differences between
elective surgical and other patients in terms of the SIP
constituent scores, physical and psychosocial subscores,
nor total SIP score.

The study by Tian and Miranda'® validated the structure
of the SIP in discharged ICU patients and explored the
influence of age upon the componentsof QOL. Thiswasa
prospective study in 36 Dutch ICUs in which patients
answered an SIP questionnaire 6 months after discharge
from hospital. Their results suggested that apatient’ sQOL
was dominated by dysfunction of the physical dimension
categories (sleep and rest, house management, eating,
body careand movement, mobility and ambulation), except
for those between the ages of 30 and 50 years when
dysfunction of the psychosocial dimension (emotional
behaviour, socia interactions, aertness behaviour and
communication) was dominant. No correlation was found
between SIP and the severity of illness, workload or length
of stay in the ICU.

Short et al® assessed the mortality and functional health
status of patients 1 year following admission to a
multidisciplinary ICU in Hong Kong. Prospective data
from 2268 consecutive patients admitted over a 2.5-year
period were analysed, including afollow-up of 853 adult
survivors. Comparisons between survivors and non-
survivors at 1 year found survivors to be significantly
younger, morelikely to be female, morelikely to have had
anoperationandtohavelower APACHE 1 scores. Patients
with haematol ogi ¢, neurol ogic or metabolic primary system
failure were more likely to survive to 1 year. Patients
admitted with primary precipitating factors such as
intracranial haemorrhage, trauma or neoplasm were also
morelikely to surviveto 1 year. Analysisof the SIP scores
as a measure of functional health status at 1 year post-
admission found 30% of patients with an SIP score of 0,
21% an SIP scoreof 1-5and 25% an SIP score of 6-15. The
remaining 24% of patients had more severe degrees of
healthdisability. Amongsurvivors, 3.6% of patientsreported
havingretired for health-related reasonsand afurther 1.7%
werenot workingfor health-rel ated reasons. Among patients
aged 16 to 60 years, 3.4% of survivors had retired for
health-rel ated reasonsand afurther 2.6% were not working
for health-related reasons. Significant factors predicting
in-hospital death for adult patients included cardiac or
respiratory arrest, neoplasm, and liver or gal bladder
disease. Ageandlengthof | CU stay did not predict mortality
per se. There were virtually no vascular or cardiovascular
patients. In common with other studies, Short et al® found
a trend of higher SIP scores with increasing age, poor
previous health status and high APACHE Il scores.
However, no factorswereidentified as having aparticular
predictive accuracy. Many patients with high APACHE |1

scores had low SIP scores and vice-versa.

Patients who could not be traced were significantly
younger, morelikely to be male and more likely to be non-
operative than those who could be traced. Because there
was an associ ation between age and apoor outcome, it was
possible that Short et al over-estimated the degree of 1oss
of functiona health status in survivors. However, the
confounding problem of not being able to trace patients
who had either died or moved house because of disability
related to their illness would probably balance this out.

Short Form 36 (SF-36)

The Short-Form 36 originated from the United Statesin
the 1990s.2*? |t is a self-completed questionnaire which
covers all aspects of health-related QOL. It contains
guestions on functional status, emotional and social well-
being, and overall evaluation of health. It contains 36
guestionswhich aresummarisedinto 8 categories. physical
functioning, social functioning, role limitations caused by
physical problems, role limitations caused by emotiona
problems, mental health, energy and vitality pain and
general perception of health. Low scores on the SF-36
reflect poorer health. Thevalidity and reliability of the SF-
36 have been confirmed.!t121617

Eddleston et al® assessed survival, morbidity (physical
and psychological) QOL and employment status of 143
intensive care survivors up to 12 months after discharge
from the ICU. The SF-36 was used to assess HRQOL 3
months after discharge from ICU. At 3 months, 80% of all
patients interviewed were satisfied with their QOL and
therewas alow incidence of |CU-related psychological or
psychiatricillness. The scoreson al domains of the SF-36
werenumerically much lower than the published scoresfor
thegeneral population, with theexception of mental health.
Younger men, those aged <65 years, had significantly
worsehealthinsomedomainsthantheir older counterparts:
role limitation caused by both physica and emational
incapacity and social functioning. In contrast, women aged
lessthan 65 yearshad better functioninthedomainsrel ated
to emotional statistics and physical functioning than those
ol der than 65 years. Older women scored better for mental
health. While scores at 3 months were generally lower
when compared tothegeneral popul ation, thevast majority
of patientswere satisfied with their recovery. Theseresults
aresimilar tothoseof Ridley et al,* who examined changes
in QOL 6 months after discharge from ICU. They
documented significant increasesin the domains of mental
health, vitality and social functioning and a reduction in
pain scores at 6 months post |CU.

Davidson et a® examined HRQOL in survivorsof acute
respiratory syndrome (ARDS). Their results indicated
clinically and statistically significant reductionsin HRQOL
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scoresin 7 of 8 SF-36 domains that appeared to be caused
exclusively by ARDS and its sequelae. The reductions
were primarily in the physical functioning and pulmonary
disease-specific domains. Similar findings have been
documented in patients with acute lung injury.? HRQOL
and post-traumatic stress disorder in survivors of ARDS
had been examined by Schelling et al?? utilising the SF-36.
Thisretrospective study assessed 80 patientswho survived
an episode of ARDS. Significant impairment in al health
dimensions of the SF-36 occurred when compared to
normal controls. Therewasimpairmentinphysical function
(25% reduction), physical role function (50% reduction),
general health (15% reduction) and there was a much
higher incidence of chronic pain. Most survivors, however,
perceive a relatively high QOL. Interestingly, patients
reporting more than one adverse experience during their
stay inlCU hadasignificantly lower HRQOL thansurvivors
with none or only one adverse experience. Heyland et a %
evaluated HRQOL in survivors of sepsis utilising the SF-
36. Survivors of sepsis scored significantly lower on the
physical functioning, physical role, general health vitality
and social functioning domains compared with established
norms for the USA general population.

The appropriate timing for assessment of HRQOL
following discharge from ICU has not been established.
Assessments have been carried out at 3 months,® 6
months,01°24 and 12 months,2% while only afew extended
beyond 12 months. 222627 A limited number of studies have
examined HRQOL over time, but both Eddleston et al*® and
Ridley et a® reported a natural improvement in HRQOL
up to 6 and 12 months respectively following discharge
from intensive care.

Subj ective Assessment of Quality of Life

Besides generic tools to assess HRQOL, severa studies
haveincluded asubjective assessment by the patient of his/
her HRQOL.. Patrick et al?® devel oped the Perceived Quality
of LifeScale, which sumsupthelevel of satisfactionwithin
11 areas of life. They studied a small group of highly
selected, motivated patients, in whom aglobal assessment
of outcome from | CU was not the primary objective of the
study. Thepatientswere sel ected because of their advanced
age and the presence of chronic health problems. Patrick et
al found that scoresof thecritically ill elderly patientswere
similartoasimilarly matched grouplivinginthecommunity.

The prospective study by Mataet a® in asingle Spanish
ICU consisted of a questionnaire on admission of 444
patients and again 12 months after ICU discharge. The
guestionnaire measured 7 items that emphasise function
and independence. The patient’s functional status as
measured by the QOL score was influenced most by age
andtheir QOL scoreat thetimeof ICU admission. Fifty per
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cent of survivors had aworse QOL score. The decreasein
score was more evident in those over 75 years. Thisresult
was similar to that of Mundt et al,* but Sage et al® showed
that this does not necessarily indicate a worse subjective
perception by the patients of their own QOL. Y ounger
patients (<45 years) showed no worsening of QOL. Others
havedescribed amorepronounced deteriorationinyounger
patients,3 which may be dueto alack of traumapatientsin
Mata' s study. Patients with the highest initial QOL scores
showed an improvement in their QOL if they survived
ICU. Goldstein et al*? made the same observation.

Short et al®included the QOL Index asasubjectiverating
scale. This was found to be non-discriminative and not
sufficiently accurate to act as a rapid diagnostic tool to
replacethe SIP. One problem isthat thisquestionnairewas
designed to assess patients with major illness and is not
suitable for administration to healthy patients, which
accounted for approximately half of the patientsin Short et
a’s study.

Conclusion

Survival and QOL assessmentsareimportant benchmarks
for evaluatingtheoverall resultsof intensivecare. However,
assessment of the QOL following intensive care occurs
infrequently inthel CU literature. Published studiesprovide
a variety of models to assess HRQOL and comparisons
between studiesaredifficult. A morestructured framework
wouldfacilitatecommunicationand promotemoreeffective
decision-making. It would aso provide additional and
complementary datato mortality data, whichwould provide
a more complete picture of what happens to critically ill
patients following discharge from the ICU.

Severa generic instruments both with advantages and
disadvantages suggest that long-term outcome from
intensive carein termsof health-related quality of healthis
acceptable. However, assessment of the direct impact of
ICU interventions upon the QOL of 1CU patientswould be
desirable.

Most studieslack detailed dataon previous health status,
but it appears that outcome is dependent on the prognosis
of the pathology underlying the acute physiological
derangement leading to admission and the chronic health
status of the patients. They suggest that admission policies
forcriticallyill patientsto ! CU should bebased onprognosis
of theunderlying disease processrather thanthe severity of
the acute physiological disturbance leading to the request
for admission. Patients who survive intensive care
appear to enjoy a reasonable standard of QOL. While
their health status may not be asthat of good asthe general
popul ation, patientsfind thisacceptabl e. Sel ected subgroups
of patients may have a more marked deterioration in
their HRQOL.
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